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Japanese Unexamined Utility Model Patent Application No. S64-26799, published February 
15, 1989; Application No! S62-120145, filed August 5, 1987; Int. CI. 4 : G10K 11/16; 
Inventor(s): Hiroyoshi Kikuchi et al.; Assignee: NDC Corporation; Japanese Title: Kyuuon 
Kouzoutai (Sound Absorbing Structural body) 

Specification 

1. Title of Invention 

Sound Absorbing Structural body 

2. Claim 

A sound absorbing structural body of a sound absorbing material with a resin film 
adhered on one surface or both surfaces of a hard porous sound absorbing plate, characterized 
in that a 50 or more % non-adhesive section is presented in between the hard porous sound 
absorbing plate and the resin film. 

3. Detail Description of the Invention 
[Purpose of the Invention] 

Field of Industrial Application 

This invention pertains to sound absorbing structural bodies. In particular, this 
invention pertains to sound absorbing structural bodies whose sound absorbing performance 
does not deteriorate even in an insufficient environment. 

Prior Art 
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A majority of porous sound absorbing materials absorb sounds as follow. The energy 
of the sounds transmitted vibrates air in the porous materials. Due to a friction between 
vibrating air particles and the porous materials, a motion energy of the sound is converted into 
a thermal energy so as to absorb the sounds. 

Aeration of the porous material is the most significant property for sound absorbing 
materials. When the sound absorbing materials are covered with films, a structure that easily 
transmits sound vibrations has to be provided by giving a large free space to the films. A 
method to insert fiber sound absorbing materials into resin films processed into a bag form 
is used. This method is effective in terms of a prevention of a splashing of the fibers as w ell. 
However, due to lack of the hardness, front surface protective plates (for example, hole 
provided metal plates, metal plate louvers and metal nets) need to be used. Thus, the structure 
becomes a complicated panel type. When hard porous sound absorbing materials are used, the 
aforementioned disadvantage is solved. However, because open holes are exposed on the 
surfaces, contaminants are adhered to the opening holes to clog them in an insufficient 
environment with dusts and exhaust gases filled. Subsequently, the sound absorbing 
performance is extremely deteriorated. 

Problem of Prior Art to Be Addressed 

The invention aims to eliminate these disadvantages. More specifically, the invention 
aims to offer a sound absorbing structural body that does not reduce the sound absorbing 
performance even in an insufficient environment, by partially applying a resin film onto the 
surface of a hard porous sound absorbing plate. 
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[Constitution of the Invention] 

Measures to Solve the Problem and the Effect 

The invention is a sound absorbing structural body of a sound absorbing material with 
a resin film adhered on one surface or both surfaces of a hard porous sound absorbing plate, 
characterized in that a 50 or more % non-adhesive section is presented in between the hard 
porous sound absorbing plate and the resin film. 

Components as means and the effect of the invention are described hereinbelow using 
the draw ings. 

Fig.l illustrates components of a sound absorbing structural body of the invention. 
Fig.2 illustrates the other example of components of the sound absorbing structural body of 
the invention. Fig.3 is a graph indicating the change in the sound absorbing performance by 
a resin film applying method. Fig.4 is a graph indicating a relationship between an adhesive 
gap on the adhesive surface of the resin film and the sound absorbing performance. 

The components of the sound absorbing structural body of the invention is described 
in Fig.l. 

Reference number 1 refers to a protecting film. Polyester and polyvinyl chloride can 
be used as the resin materials. With respect to the w catherability, the strength and the anti- 
contamination performance (contamination repellency), polyvinyl fluoride (henceforth 
referred to as PVF) and ethylene-tetrafluoride ethylene copolymer (henceforth referred to as 
ETFE) are preferably used. The thickness of the film is preferably at 10 to 50 jum with respect 
to the acoustic transmission (maintaining the sound absorbing performance) and the strength. 

Reference number 2 refers to an adhesive. Acry lic or epoxy adhesive is selected based 



on 



the quality of the sound absorbing material and the material of the film as needed. For 
example, when a metal porous sound absorbing plate and a PVF film are adhered to each 
other, an acrylic adhesive is suited. As for a method to apply the adhesive onto the porous 
sound absorbing plate, as shown in Fig.l, it is necessary for the adhesive surface to be formed 
into a strip and for the non-adhesive surface to be left at 50% or more of the entire area in 
terms of maintenance of the sound absorbing performance. 

Various forms can be used for the adhesive surface other than the strip form. As an 
example, Fig.2 illustrates a dot form adhesive section. A bonding agent and adhesive tape can 
be also used for the adhesion other than the adhesives. 

On the other hand, the surface area of the porous sound absorbing plate is much larger 
than that of a regular plate. The amount of contamination in an insufficient environment with 
exhaust gases and dusts filled is several to ten times higher than that of the regular plate. In 
contrast, the surface of the sound absorbing structural body of the invention is smooth. In 
-jju:.. *u:o n A„™*<> n * *Ka antiwnntaminatinn performance is equivalent to or higher than 

itUUlllUlI lu iina mw» auiugv) .»•**■ t 

that of the regular plate due to a non-contamination performance of the resin film. Since the 
film does not have water permeability and aeration, the sound absorbance does not decrease 
by absorbing water. Furthermore, corrosive elements do not affect the porous body. 



[Embodiment] 

The invention is described hereinbelow in detail using embodiments. 



[Embodiment 1[ 
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The measuring results of the sound absorbing performance using an aluminum porous 
sintered sound absorbing plate in the following three cases are indicated: a case 1 that does not 
use a film; a case 2 when the plate is accommodated in a PVF film processed into a bag at a 38 
M m thickness; a case 3 when the PVF film is adhered onto both front and back surfaces of an 
adhesive surface at a 5 mm adhesive width and a 100 mm adhesive gap, which is provided on 
the porous sintered sound absorbing plate. As indicated in the measuring results in the 
drawing, cases 2 and 3 demonstrate sufficient sound absorbing performance at a 1000 or lower 
Hz central frequency in comparison with that of case 1. If the central frequency is 1250 Hz or 
higher, the sound absorbing performance deteriorates. However, because the sound absorbing 
rate at a 1000 Hz or lower frequency area is important in a regular noise environment, there 
is no difference between the embodiment of the invention and prior art sound absorbing 
structural body by a bag-shaped cover. However, the outer appearance of the bag-shaped 
cover deteriorates by a loosening and w rinkles of the film due to a wind blow ing. It cannot be 



useu iui a sOuuu aujui !<■•••-• 



[Embodiment 2] 

Fig.4 indicates the measuring results of the sound absorbing performance when a PVF 
film at 38 is applied to an aluminum porous sintered sound absorbing plate on an adhesive 
surface at a 5 mm width at the following pitches: a 100 mm pitch (referred to as reference 
number (4) in the drawing); a 50 mm pitch (referred to as reference number (5) in the 
drawing); a 25 mm pitch (referred to as reference number (6); a 12.5 mm pitch (referred to as 
reference number (7)); an entire surface adhesion (referred to as reference number (8)). As is 



clear in the results, as the adhesive gap is reduced (more specifically as the non-adhesive are 
is reduced), the sound absorbing rate reduces. Subsequently, the sound absorbing performance 
is totally lost. Thus, the adhesive gap of the film and the adhesive area need to be selected with 
respect to the balance between the adhesive strength of a film, which is necessary in the 
practical use, and required sound absorbing performance. In this case, it is necessary for the 
adhesive gap to be left at 100 mm or greater, more specifically for the non-adhesive area to be 
left at 50% or higher of the entire area. 

[Advantageous Result of the Invention] 

As described above, the invention is a sound absorbing structural body of a sound 
absorbing material with a resin film adhered on one surface or both surfaces of a hard porous 
sound absorbing plate, characterized in that a 50 or more % non-adhesive section is presented 
between the hard porous sound absorbing plate and the resin film. The PVF or ETFE resin 

• .jk^j »k. cnnqH alvtnrhinp nlate so as to cover the plate. With this 

structure, the anti-contamination property improves without losing the sound absorbing 
performance. 

4. Brief Description of the Draw ings 

Fig.l illustrates components of a sound absorbing structural body of the invention. 
Fig.2 illustrates the other example of the components of the sound absorbing structural body. 
Fig.3 is a graph indicating the change in the sound absorbing performance by a resin film 



in 



mm 



applying method. Fig.4 is a graph indicating a relationship between an adhesive gap on the 
adhesive surface of a resin film and the sound absorbing performance. 

1... Protective film 
2. ..Adhesive 

3... Porous sound absorbing plate 
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